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(57) H3o6peTeHHe othochtch k MeTaji- 

JiyprHH H MOmeT SblTb HCTI0JIb30BaH0 B 


ManiHHax HenpepbiBHorb h nojiynenpepbiB- 
Horo jiHTbH MeTanjioB npH otjihbks mho- 
rorpaHHbix cjihtkob; IJenbio H3o6peTeHH# 
HBjineTCH ynynraeHHe KaMecTBa cjiHTKa • 
KpHCTajuiHsaTop coAepKHT Kopnyc 1 h 
pa6o^He CTeHXH 2 b BHjje mho to rpaHHH~ 
Ka c KaHanaMH 3 Ana oxnaayjeHHH CTe- 
hok • PaccTOHHHe ot KaHajioB ao pa6o4eft 
nOBepXHOCTH CTeHKH paBHOMepHO yBenH- 
MHBaeTCH ot cepeAHHbi rpaHH k ee pe6- 
paM. Yjiy^meHHe xanecTBa ariHTKa aocth- 
raeTCH 3a c^eT BbipaBHHBaHHH ckopocth 
HapacTaHHH xopxii cJiHTKa no nepHMeT- 
py, b pe3ynbTaTe Mero ycTpaHHioTCH 
npHMHHbi B03HHKHOBeHHH npoAonbHbix yr- . 
jioBbix h nonepe^Hbix TpenmH. 
I Hn ; 
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HsoSpeTeHHe othochtch k MeTarmyp- 

THH H MO)keT SblTb HCn0JIb3OBaH0 B MamH- 

Hax nenpepbiBHoro h nojryHenpephiBHoro 
jiHTbH MeTajuiOB npH OTjiHBKe MHororpaH- 

HbrX CJIHTKOB . 

Uejtbio H3o6peTeHHH rbjihqtch yjrymne* 
HHe Ka^ecTBa cjiHTxa. 

Ha ^epTeKe cxeMHTH^ecKH noKa3aH 
KpHCTa/uiHsaTOp 9 bha CBepxy, 

KpHCTajuiHaaTop coAepjKHT xopnyc 1 
k paSo^He CTeHXH b BHAe mho ro rpaHHH- 
Ka 2 c k a Ha jt a mh 3 a/ih oxnajKAeHHH, bw- 
noJiHeHHbiMH Ha paccTOHHHH ot pado^eft 
noBepxHocTH MHororpaHHOH o6jihaobxh, 
yBejiHTOBawmeMCfl ot cepeAHHbi Ka^ofi 
rpaHH k ee peGpaM (BepmHHaM yrjros Ha 
cTbixe rpaHetf) . . 

TaKoe pacnojioKeHne xaHanoB co3Aa- 
eT ycnoBHH pjtx yMeHbmeHHH renjiooTfla- 
mh b BepmHHax ymoB c nocTeneHHbiM 
yB ejtHM e h He m hht6hchbho c th TenjiooTfla- 
hh b HanpaBjieHHH x cepe^HHe xa;xAOH 
rpaHH. 

BbipaaceHHe pfin onpeAejieHHH nocTe- 
neHHO yBejiHMHBaiomerocH ot cepeAHHbi 
rpaHH k ee pe6paM pa c cro h hhh Kaxcfloro 
xaHana ahh oxjiajKAeHHH ot paCoMeft no- 
BepXHOCTH MHororpaHHoft oGjihuobkh HMe- 
eT bha 


rue <J\- 


i - 


t4- 


paccTOHHHe ot i-ro xanana ao 
paGowen noBepxHocTH cTeHKH; 
paccTOHHHe ot (i-l)-ro xaHa- 
JTa ao pa6oMefi noBepxHocTH 
CTenxn; 

nopHAKOBWH HOMep xaHana ajih 
oxjia^AeHHH b npeAejiax nono- 
BHHbi rpaHH, cmhtsh ot cepe- * 
AHHbi rpaHH k ee pe6paM; 

BeJTH^HHa, paBHaH pa3HOCTH 

paccTOHHHH i-ro h (i-l)-ro 
xaHaaoB flo padoMeH noBepxHoc- 
th CTeHXH h onpeAeJineMan H3 
ypaBHeHHH 

paccTOHHHe- ot nepBoro xaHa- 
na xajKAOH rpaHH, c^HTan ot 
ee cepeAHHbJ, ao pafioMefi no- 

BepXHOCTH CTeHKH; 

paccTOHHHe ot nocneAHero Ha 
AaHHOH nojiosHHe rpaHH xaHa- 
na ao pado^en noBepxHocTH 

CTeHKH J 

uhcjio xaHajrioB ajih oxjiaacAe- 

HHH ) BbtnOJIHeHHblX B TTOJIOBHHe 

rpaHH. 


(2) 
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BeJTHMHHa paCCTOHHHH ^ .npHHHMaeTCH 
• KOHCTpyKTHBHO npH npO eK THpOBaHHH H 
HBJIHeTCH OAHHM H3 HCXOAHblX ABHHbDC 

pjin AajibHefnnnx pac^eTOB KpHCTanjiH3a- 
Topa. 

PaccTOHHHe ot xaHana ju\n oxnascAe- 
hhh a° pa60Mefi noBepxHocTH oGjihaobkh 

3aBHCHT OT 3<t«}>eXTHBHO rO XOS^HUHeHTa 

TenjionepeAa^H h onpeAejineTCH H3 Bbipa- 

JKeHHH (J) 

'■xtz-j. <3> 

— « ^ B 

TAe K -: 34>ieXTHBHbIH KO 3$4>HHHeHT Ten-: 

jionepeAa™; 

- 34»4>eXTHBHbIH K0 344»HUHeHT Ten~ 

JionepeAaMH ot cjiHTxa k CTeH- 
xe xpHCTaruiH3aTopa; 
c/ 1 - paccTOHHHe ot xanana win ox- 
jia»AeHHH ao pa6o^eft noBepx- 

HOCTH CTeHKH] 
/\ - X03$4)HUHeHT TenJIOnpOBOAHOCTH 

MaTepnana ctchkh; 

o^ ft - X03$$HAHeHT TenJIOOTAa^H OT 

CTeHKH k oxjia?KAaioiuei5 »chaxoc- 

TH • 

M3 Bbipa^eHHH .(3) HaiiAeM 4>opMyny 
pjw onpeAejieHHH paccTOH hhh ^ ot xajK- 
Aoro xaHana a° pa6oMefi noBepxHocTH 

CTeHKH npH H3BeCTHOM S^eKTHBHOM KO- 

34«l»HUHeHTe TenjionepeaaMH K - 


1 


K • 


1 


0. 
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JJjm onpeAeneHHH paccTOHHHH 


OT 


nocjieAHero Ha a^hhoh rpaHH xaHana pjw 

oxjiaacAeHHH ao paeo^eii noBepxHocTH 
CTeHKH Bbipawenne (4) npnweT bha 


40 


TAe K h - 3^Kj)eKTHBHbiH xo34>4>HUHeHT Ten* 
nonepeAa^H b MecTe nocjieAHe- 
ro Ha AaHHOH rpaHH xaHana 
Ann oxjia^AeHHH , t . e . Ha yua- 
CTxe, npHMbixawmeM x BepniHHe 
yrjfia, 

OxjiaatAeHHe MHororpaHHoro cjiHTxa 
OTJiH^aeTCH Tofi ocoSeHHocTbio, mto Ten- 
JiOBwe noTOXH b rpaHax c TaHO bh tch 
AByxMepHHMH, b peayjibTaTe Mero npH 
nocTOHHHOM- K03$4>HUHeHTe TemionepeAa- 
hh cxopoc.Tb oxjiaxcAeHHH BepmHHbi yrna 
h yuacTKOB rpanen, k Heft npHMbixaw- 
55 mnxv 6yAeT 6ojibmeA. Ana BbipaBHHBaHHH 
cxopocTH oxJiaHCAeHHH , a, cneAOBaTejib- 
ho, h TeMnepaTypw cnHTxa no nepHMeT- 
py, xos^HuneHT TennonepeAa^H AonaceH - 
6biTb nepeMemibiM. nocxojibxy B3aHMHoe 


3 11366282 
B/iHHHHe flByx coceflHHX rpaHeft (npH no- 

CTOHHHOM no ftHHHe rpaHH KO 3$4>HU.HeHTe * 

TennonepeAaMH) Ha CKopocTb wx oxjtaac- 
AeHHH 33bhcht ot yrna; o6pa30BaHHoro ft 

3THMH rpaHHMH, TO J3J\H BbIpaBHHB3HHH 

ckopocth oxjiajKAeHHH h TeMnepa Typw 
cjiHTKa no nepHMeTpy kos^huhcht Ten- 
jionepefla^H b BepmHHax yrnoB b 3a- 
bhchmocth ot BenHMHHw yrna MOXCeT 6bITl>10 
onpefleneH ontiTHMM nyTeM, Hanpnwep, 
npH noMomH rHflpoHHTerpaTopa. 

C flOCTaTOHHOfi TOHHOCTbW flJlH OpaK" 

nreecKoro npoexTHpoBamiH MHororpaHHbix 
KpHCTaJiJiH3aTopoB K03(i>4)HUHeHT Teruione-15 
pe^aMH K n b BepmHHax yrjios mojkho on- 
pe^ejiHTb MeTOAOM HHTepnonnuHH . 

Ann BbipaBHHBaHHH TeMnepaTypw rpa- 
Heft cjiHTKa, o6pa3yiomHX yron, pasHBrf* 
90° , b BepniHHax yrjioB ' Heo6xoAHMO b 
2 pa3a yMeHbiDHTb . K03$$mmeHT Tenno- 
OT^aMH no cpaBHeHHip c cepeAHHOH rpa- 

HH • 
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Ha ocHOBaHHH 3Toro an* yrna, paB- 
hoto 90°, mokho 3anHcanb 


K n = 0,5>K 

n * 


(6) 


B oSineM BHAe BbipaaceHHe (6) " npKMeT bha 


K 


rfxe 


(7) 


- K03(j)<bHijHeHT TennonepeAaMH b 
BepmHHax yrnoB; 
K t - K034)$HUHeHT TennonepeAawH b 
cepeAHHe rpaHH; 

in - KOS^HUHeHT, 3aBHCHqHH or 

yrjia Meag^y rpaHH mh • . 
Ecjih ace rpaHH oGpasywT yroji, paB- 
Hwft 180°, T.e. jxnn nriocKoft ctchkh 
K034xJ)HUHeHT m = 1 . CjieftOBaTenbHo , npH 
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onpeaejieHHH K03(Jxl>HUHeHTa Ann yrnoB 
Meayry rpaHHMH ot 90 ao 1 80° 

/» " T^no , (8) 


2x5 


90 p ' 180°' 
rAe - yron Mwy cocenHHMH rpaHHMH 

KpHCTaJTJlH3aTOpa . 


Ha ocHOBaHHH (1), (2), (5), (7) 
h (8) nocjie hoacthhobkh nonyMHM 3a- 
BHCHMOCTb Ann onpeAejieHHH pace toh hhh 
ot Ka*Aoro KaHajia pjw oxnaacAeHHH ao 
paSoMefi noBepxHocTH ctchkh KpHCTavuiH- 
3aTopa. % ,180° 1 I N » 

+ „iL^„i^„^- ,( 9 ) 

IIpHMep KOHKpeTHOrO BbmOJTHeHHfl 

npeAJtaraeMoro KpHCTajuinaaTopa « 
HcxoAHtie A^HHwe : bo ci>mh r p a HHan o6jih- 
AOBKa KpHCTajiJiHsaTopa BbinoAHeHa. H3 
Me ah; mhcjio KaHaJioB b nono BHHe rpar 
hh n = 4; AHaMeTp KaHajia d 4 =0,01 m; 
paccTOHHHe ot nepBoro xanana ao patio 
Men nosepxHocTH CTeHKH KpHCTa-ruiHsaTO 
25 pa, A= 0,0! m • 


PaccTOHHHe ot KaacAoro H3 nocneAyw- 
mnx KaHanoB ao. pa6oMeft nosepxHocTH 

CTeHKH KpHCTaJinH33TOpa OnpeAGJIHeM H3 

30 cjieAywmeH 3 a bhchmocth; 


rAe 


,180° 

A=320 KKaji/M a ^H rpaAJ <^ M =I800 KKaji/M** 
*M-rpaA; <^ & =18700 KKan/M 1 ■ m rpaA; 
yroji, odpasosaHHbift coccahhmh rpaHHMH 
KpHCTajijiH3aTopa » Ann BocbMHrpaHHHKa 
/i= 135°. 


HsMeHeHHH yma Me»cAy coc g ahhmh rpaHH- 40 = 135 


^4H OT 90 AO 180° K0 3^4»HUHeHT m ■ MeHH— 
eTCH OT 0,5 AO 1,0. HpHMeHHH Me TO a 

HHTepnonHAHH, 3anHnieM Bbipa^eHHe a^h 


Kos44iHUHeHT TennonepeAaMH b MecTe 
nepBoro KaHana onpeAeJineM hs Bbipaxe- 
hhh : 


°* ^T35"l562 1800 18700 

. 0,0, . - o,on „; 


.1 


_i„ + 2x21 + „i„ 

1 800 3 20 1 8700 


1 


0 = 0,078 m; 


1562 kk a ji / m -M-rpaA; 


♦ -tEt " °' 032 + ^lEF 1 - 0,054 h. 


BjiaroAapn Towy , mto b npeAJiarae- 55 pe6paM h onp.eAejineMOM H3 npHBeA^HHOH 

mom KpHCTaji.mt3aTbpe KaHanbi Ann oxnax- MaTeMaTHMecxoft 33Bhchmocth (9), o6ec 

AeHHH BbmojiHeHH Ha paccTOHHHH ot pa- neuHBawTCH Tax He ycjioBHH oxjiaJKAeHHH 

6oMeft nosepxHocTH cienoK, yBe/iHMHBaio- MHororpaHHoro cjiHTKa, xorAa hhtchchb 

iuhmch ot cepeA»Hbi xaacAOH rpaHH k ee hoctb TennooTAa^H b BepmHHax yrnoB h 
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Ha yuacTKax rpaHefi, k hhm npHMMKaio- 
upix, 3HaMHTejibHo -MeHBaie, MeM b ; cepe- 
AHHe rpaHH, hto c y^eTOM AByxMepHoro 
..-xapaKTepa TenjioBbix noTOKOB, noaBOjiHeT 

BblpaBHHTfa CKOpOCTB HapaCTaHHH KOpKH 

cjiHTKa no nepHMeTpy, ero'ycaAKy, 06- 
paaoBaHHe 3a30pa MejKA-y pa6o^eft no-* 

BepXHOCTbJO CTeHKH H KOpKOH CJIHTKa, a 

Taioce TeMnepaTypy kopkh MHororpaHHoro ig 
cjiHTxa no nepHMeTpy, B pesyjibTaTe sto- 

TO yCTpaHHIOTCH npHMHHbl B03HHKH0B6HHH 

npoflojifcHbix yrjroBbix h nonepeHHbix xpe-, 
wpHy noBbimaeTCH Ka^ecTBO cjihtkob, a 
Tax^e CTa6HJiH3HpyeTCH npouecc pas- 15 

JIHBKH • 

3a c^teT noBbimeHHH KanecTBa cjiht- 
kob, npH o6*beMe npoH3BOflCTBa 40 tmc. t 

CJIHTKOB B TOA SKOHOfaHUeCKHH SlJ^eKT ' 
COCT3BHT 51,3 TbIC. py6. ' 2Q 

KppMe 3Toro, BCJieACTBHe cTa6HJiH3a- 
Ahh npouecca pa3JiHBKH h yMeHbineHHH 
MHCjra npopbiBOB jkhakoto MeTaruia noA 
KpHCTamiHsaTopoM, yMeHbmaeTCH BpeMH 
npocToeo MaiuHHbi h pacxq^bi, Heo6xoAH- 25 
Mbie Ha ycTpaHeHHe. nocJieACTBHH npopw- 

BOB ♦ 

1 ' . • - 

(5 o p M.y ji a H3o6p6 tbhh. h 

KpHCTaJinHsaTop pjix HenpepbJBHoro 
jiHTbH MeTanjioB, coAepjKann^ Kopnyc h 30 
pa6oMHe CTeHKH b bhag MHororpaHHHKa 
c KaHajTaMH pjin oxjiaxcAeHHH , o, t 
JIHHaiOIUHHCH TeM, hto, c Ae- 


jibio yjiy hid e hhh KawecTBa cjiHTKa , KaHa- 
Jibi Ann oxjia«AeHHH pacnojioxeHhi othoch- 
TejibHo pa 60 Heft noBepxHOCTH CTeHKH c 
yBejnreeHHeM paccTOHHHH ot ee cepeAH- 
kbj k KpanM, onpeAeJineMoro hs saBHCH- 
moctm: 

1 I 


"n~- T" 


-)-«*, 


tag .$ i9 ^i9 - paccTOHHHe ot KaHanos 
AO paGoHeft noBepxHoe- 

TH CTeHKH, npH 3 TOM 

nepBbrfl KaHaji pacnojio-. 
aceH b cepeAHHe cxeHKH; 
A - K63$4»HAHeHT Tennonpo- 
boahocth MaTepHajia 
* CTeHKH; 

.K,j - 3$$eKTHBHMH KOSjxJJHAH- 

eHT TennonepeflaMH b 
MecTe nepBoro KaHaJia; 

- 3$>$eKTHBHbIH K03^xJ)HHH*" 

eHT TenjiooTAawH. or 
cjiHTKa k cTeHKe; 
c/g - K03<J>4>HAHeHT TenjiooTAa- 

. _ ..- MH OT CTeHKH K OXJiaJK" 

Aaiomefi hhakocth; 
jh - yroji, o6pa30saHHbiH co- 

CeAHHMH rpattHMH KpHC- 

Ta JTJIH3 a Top a i 
n - MHcno KaHajioB , Bbinoji- 

HeHHbDC B nOJIOBHHe 
CTeHKH* 
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